Introduction
============

Hepatitis C Virus (HCV) infection is one of the leading causes of chronic liver disease worldwide \[[@B1]\]. The outcome of HCV infection, on a long-term basis, is variable, from minimal changes to fibrosis and cirrhosis, with or without hepatocellular carcinoma. The number of chronically infected people worldwide is estimated to be about 180 million \[[@B2]\], but most are not aware of the infection. Chronic Hepatitis C is the only chronic viral infection that can be cured with antiviral treatment. Importantly, successful antiviral treatment can prevent the short- and long-term complications of HCV infection in many patients \[[@B3]\]. Only approximately 55% of patients infected with HCV genotype 1 who tolerate the treatment with Pegylated interferon-α (PegIFN-α) and ribavirin (RBV) obtain a sustained virological response (SVR), defined as the absence of HCV RNA in serum 3 to 6 months after cessation of treatment; an SVR is almost always associated with the sustainable eradication of the virus \[[@B4],[@B5]\]. 60% to 90% of patients infected with genotype 2 and 3 virus, achieve SVR after treatment with PegIFN-α and RBV. Substantial progress in understanding the mechanisms of virus entry into hepatocytes, replication and host immune response has led to the development of new therapeutic agents targeting the stages of the viral life cycle. Unfortunately, not all patients have access to Interferon Free antiviral treatment, and triple therapy hasn't even been introduced in our country.

Material and methods
====================

267 patients were included in the study-a group of 216 patients diagnosed with Chronic Hepatitis C viral infection in the Renașterea Medical Center and a group of 51 patients admitted in the II-nd Medical Department from the Emergency County Hospital Craiova between 2013 and 2016.

All subjects were informed about the purpose of the study and signed an informed consent before enrolling in the study. Since human subjects were involved in this study, the patients\' rights established by the World Health Organization found in the Patients\' Rights Act, 46/2003. We have complied with the Helsinki Declaration adopted at the 18th World Medical Assembly, Helsinki, 1964 and reviewed at the 29th World Medical Assembly, Tokyo, 1975.

The inclusion criteria were determined by the Ministry of Health criteria for inclusion in the program of antiviral treatment. All patients had compensated liver disease, tested negative for HIV/HVB (Human immunodeficiency virus/Hepatitis B Virus) co-infection, were negative for tuberculosis, had no history of any malignant tumors and did not have decompensated or even compensated liver cirrhosis. The patients were monitored for 18 months, with frequent medical visits performed at 4, 12, 24, 48 weeks from the beginning of antiviral therapy and 24 weeks after completion. Several tests were performed during these visits including a complete blood count and viral load. The evaluation of hepatic fibrosis was performed by FibroTest® test, a non-invasive alternative to hepatic biopsy that was clinically validated in patients with chronic hepatitis.

We evaluated every type of treatment response and the connection to achieving sustained virological response. Rapid virological response (RVR) was defined as undetectable hepatitis C virus RNA (ribonucleic acid) at week 4 of treatment. Early virological response (EVR) was defined as ≥2log 10 reduction from baseline HCV RNA, and virus is undetectable at week 12. Delayed virological response (DVR) was defined as\>2log10 reduction, but undetectable after 24 weeks of therapy. Relapse was defined as undetectable viremia during treatment and/or at the end of treatment, but subsequent viremia following treatment cessation. Breakthrough: undetectable HCV RNA during therapy followed by reappearance of HCV RNA, in spite of continued treatment.

All the information obtained was stored in Microsoft Excel files (Microsoft Corp., Redmond, WA, USA) and was statistically analyzed in order to investigate the relationship between several host related factors and SVR by using the Microsoft Excel XLSTAT suite of programs (Addinsoft SARL, Paris, France).

Secondary data processing-calculating fundamental statistical parameters, mean and standard deviation of their report-the coefficient of variation, graphical representation and calculation of the regression coefficients-was performed with Excel.

Results
=======

The distribution of patients included in the study by gender was as follows: 31.46% were males representing 84 patients and 68.54% women of 183 patients. The male/female ratio was 2: 1 without an additional risk factor for this population. Taking into account that the population in Dolj County consists of 48.8% men and 51.2% women, we determined that there were significantly more women that presented with HCV infection than men. Depending on the distribution of the group regarding the background, the results of the study were as follows: 82 patients had a rural residence environment, while 185 patients came from urban areas.

In our cohort, 149 (55.81%) of patients achieved SVR at 24 weeks after the end of treatment and 118 (44.19%) patients were non-responders.
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Depending on the gender of the patients, 53 (19.85%) of those who had a favorable treatment response, were male and 96 (35.96%) were women. There was no statistical difference between the gender of patients in response to treatment. Neither women, nor men, responded better to PegIFN-α and RBV therapy (p χ2=0.1).

###### 

The correlation between sustained virological response and gender

  -------- ----- --------------- ---------
  Sex      SVR   Nonresponsers   \>Total
  MALE     53    31              84
  FEMALE   96    87              183
  Total    149   118             267
  -------- ----- --------------- ---------

We have studied the types of treatment responses in our group. The results are as follows: 113 (42.32%) patients had EVR (early virologic response), 29 (10.86%) had a breakthrough, 17 (6.37%) were relapsers, 149 (55.81%) had SVR (sustained virologic response), 167 (62.55%) had RVR (rapid virologic response) and 58 (21.72%) patients had DVR (delayed virologic response).
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We further investigated the relationship between achieving any of the previous responses to achieving sustained virological response. From the total patients who achieved SVR, 75 (28.09%) patients achieved EVR. The results were statistically significant with a pχ2\<0.01. In regards to the rapid response, 133 (49.81%) patients with RVR, obtained sustained virologic response, while 16 (5.99%) patients did not respond to treatment, demonstrating that the results were statistically significant with a calculated p χ2\<0.01. All data is detailed in [3](#F3){ref-type="fig"}
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Of the 29 patients with a breakthrough, 1 (0.37%) patient achieved SVR at the end of treatment and 28 (10.49) did not respond to antiviral therapy. The results of the statistical study showed a high statistical correlation (pχ2\<0.01). Similarly, the results were alike for relapsers with no SVR, compared to 149 (55.81%) patients with SVR (p χ2\<0.01). The study results for DVR showed no statistical value.
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Regarding the viral load, our study results were as follows: 116 (43.45%) patients had low viral load (LVL) at baseline and 151 patients had high viral load (HVL). Depending on the viral load and the type of response, the results were as follows: 73 (27.34%) patients with LVL responded to treatment, while 43 (16.10%) patients did not receive a favorable response. From a total of 151 patients (56.55%) with HVL, 76 (28.46%) patients with viral loads over 400,000 IU/ml achieved sustained virologic response and 75 (28.09%) did not respond; the results showed that the likelihood of achieving a SVR correlates strongly with the baseline viral load (p χ2 0.03\<0.05).

By studying the link between the viral load and the occurrence of a rapid or early virological response, we observed that 33 (12.36%) patients who achieved RVR had a viral load \<400000UI/mL, and 83 (31.09%) patients did not obtain RVR. Of the total patients with HVL, 134 (50.19%) patients achieved RVR and 17 (6.37%) patients did not obtain rapid virologic response. The results were unexpected, with a higher rate of rapid virological response for patients with high baseline viral load. The results of the study for high viral load and EVR have shown the following: 75 (28.09%) patients who achieved EVR had HVL and 38 (14.23%) had LVL; 76 (28.46%) of patients without EVR had HVL and 78 (29.21%) had LVL. The results were statistically significant (p χ2=0.01) and it can be seen that a high viral load is a negative predictive factor for obtaining an early virological response.
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The determination of the fibrosis degree provided the following results in our study: 104 (38.95%) patients had grade F1 fibrosis, 92 (34.46%) patients had grade F2 fibrosis and 71 (26.59%) of patients had F3 fibrosis, calculated by FibroTest® or FibroScan®.

Of the patients who received sustained virological response, 81 (30.34%) patients had F1 fibrosis grade versus 23 (8.61) patients who did not respond, 48 (17.98%) patients had had F2 fibrosis grade versus 44 (16.48%) unresponsive patients and 20 (7.49%) patients had grade F3 versus 51 (19.10%) who did not respond. Patients with lower grades of liver fibrosis responded better to treatment.

###### 

Liver fibrosis does not influence the achievement of RVR, EVR, DVR or SVR

  ----- ------------- ------------- ------------- --------------
        Fibroscan                                  
  EVR   F1            F2            F3            Total
  Yes   38 (14,23%)   40 (14,98%)   35 (13,11%)   113 (28,46%)
  No    66 (24,72%)   52 (19,48%)   36(13,48%)    154 (71,54)
                                                   
        Fibroscan                                 
  RVR   F1            F2            F3            Total
  Yes   73            54            40            167
  No    31            38            31            100
                                                   
        Fibroscan                                 
  DVR   F1            F2            F3            Total
  Yes   29            20            9             58
  No    75            72            62            209
                                                   
        Fibroscan                                 
  RVS   F1            F2            F3            Total
  Yes   81            48            20            149
  No    23            44            51            118
  ----- ------------- ------------- ------------- --------------

We studied whether the degree of fibrosis influenced different virological responses as follows: in terms of EVR: 38 F1 grade patients responded to treatment, compared to 40-F2 patients and 35 were grade F3 patients. In terms of RVR, the results of the study were as follows: 73 (27.34%) patients who achieved RVR were F1 fibrosis, 54 (20.22%) had grade F2 and 40 (14.98 %) grade F3 of fibrosis. Regarding the DVR, the results were as follows: 29 (10.86%) of patients who achieved DVR had a determined F1 fibrosis score, 20 (7.49%) patients were F2 and 9 (3.37%) patients had grade F3 of fibrosis. In our study, it was not possible to demonstrate a statistical link between achieving early, rapid or delayed virological response and the degree of hepatic fibrosis, but we investigated whether the decline rate of the viral load is influenced by the baseline fibrosis stage. We found that the highest decline was recorded for the patients that tested as F1 score for liver fibrosis.
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Discussion
==========

The results of the clinical and epidemiological study presented in our paper are largely consistent with the research literature on the same subject.

The number of cases with chronic hepatitis C virus infection is increasing globally, rising from 122 million cases in 1990 to 184 million cases in 2005. Data on the prevalence of viral hepatitis C in Romania are insufficient, but it is estimated that about 5.6% of the Romanian population tested positive for anti-HCV antibodies \[[@B1]\], which represents over 1 million of the country\'s population, according to the latest data available from the Ministry of Health and specialized journal data \[[@B2]\].

The number of cases of chronic hepatitis C has increased in recent years worldwide, with an upward trend observed in the country between 2006 and 2012 \[[@B6]\], \[[@B7]\], with a slight downward slope with small year-to-year variations on the analysis carried out between 2006-2014 \[[@B7],[@B8]\] and a reduction of the number of HCV infected patients on the last analysis carried out by the National Institute of Public Health Romania in 2015 \[[@B9],[@B10]\].

In our study, 267 patients diagnosed with chronic viral hepatitis C, aged 29-74 years, with an average age of 55 years with a standard deviation of 10.76, were included.

By analyzing the ages of the patients included, we noticed that the highest percentage was represented by patients aged 50-59 years (80 patients, 29.96%), with small variations of patients falling in decades 4 and 6 of life. The largest number of patients in our study diagnosed with chronic HCV infection belonged to the 40-49, 50-59 and 60-69 age groups, with a total of 82.77% of the patients. The data obtained are similar to the results listed in the literature; In a study on epidemiological observational studies, it has been demonstrated that globally the most affected age is between 50 and 64 years \[[@B1],[@B10],[@B11]\].

In a study conducted in our country, the mean age of the cohort was 33 years, which is not in line with our findings, the average age of our group being 55 years\[[@B12]\].

In terms of gender distribution, our group comprised 84 men and 183 women, with a ratio of 2: 1 women: men. In a study in Japan in an endemic area, it was shown that the number of men infected with hepatitis C virus was higher than that of women \[[@B13]\]. Similar results were also reported in a study in our country \[[@B12]\] on a group of 327 patients, where the female-male ratio was 1.14: 1 in favor of males and another study conducted on a larger group of patients in the United States demonstrates a higher rate of male infection compared to women with a ratio of 2.24: 1 in favor of males \[[@B14]\]. However, many other studies on patients with chronic hepatitis C confirm the results of our study with regard to increased seroprevalence among female patients \[[@B15]\]. The latest available data from our country, however, confirms that the maximum rates of incidence were recorded in the 55-64 age groups and the female gender as the majority with 0.69 cases per 100000 inhabitants versus 0.53 cases per 100,000 for men \[[@B9]\]. Corroborating the data obtained with the available data on the gender distribution for Dolj county, where the study was conducted, we can say that there is a significant difference between the two genders, with a calculated p value of 0.01.

From our study, 185 (69.29%) patients came from the urban area and 82 (30.71%) patients came from rural areas.

Due to the fact that we did not find data available on the distribution of patients diagnosed with chronic viral hepatitis C by gender and the background, we decided to compare the background with positive HCV patients, with the distribution of the population from Dolj county regarding the residence environment. The latest data available after the 2011 census showed that 52.1% of the Dolj county has an urban residential environment and 47.9% has a rural environment. Taking this into account, we can say that there is a significant difference between these proportions and those calculated for the patients included in our study with a p value of 0.01, which means that the number of patients in the urban environment is significantly higher than in rural areas.

Hepatitis C virus is characterized by a high genetic variability and therefore an exceptional capacity to persist in most infected individuals. Currently, seven genotypes and more than 200 subtypes are described. In our country, genotype 1b and a mixture of genotypes 1a and 1b prevail. Knowing the genotype, we are provided with predictive information on the efficacy of therapy in patients with chronic hepatitis C. For example, genotype 1b (often acquired after transfusion) is associated with a poor response to treatment and an increased risk of cirrhosis and hepatocellular carcinoma.

On the other hand, genotypes 2 and 3 (predominantly acquired through iv drug use) are associated with a favorable response to antiviral therapy \[[@B16],[@B17],[@B18]\]. A 42-46% SVR rate is seen in patients infected with HCV genotype 1, while a 76-82% SVR rate is seen in those with genotypes 2 and 3 \[[@B19],[@B20],[@B21]\].

A recent study conducted in the Clinical Emergency Hospital "Professor Dr. Octavian Fodor", Cluj-Napoca, Romania, on 461 patients, showed a prevalence of over 99% of the HCV genotype 1 virus \[[@B22]\]. Extrapolating from these results, we considered for our group, as a majority, the HCV genotype 1. The results of our study were in line with previous findings; the SVR rate in our study was 55.81%, slightly exceeding the published values for viral genotype 1.

We noticed that a proportion of 28.46% of patients had an early virological response. We investigated whether obtaining EVR can be used as a predictive factor for SVR. Of the patients who achieved EVR, 88.16% of them had undetectable viremia at the end of therapy and 6 months after the end of treatment. According to other similar studies \[[@B23]\], our study confirms that obtaining an early virological response as well as obtaining a rapid virological response is a positive predictive factor for obtaining a sustained virological response. Discontinuation of treatment for patients who did not achieve EVR could have led to a reduction in treatment costs of perhaps 15-20%.

Interestingly, in many other studies, it has been demonstrated that there is a greater chance that response to dual therapy with PegIFN and RBV is dependent on the viral load at the start of treatment \[[@B24]\]. It has been shown that patients with a high viral load have less chance of responding to treatment than those who have had a low viral load at initiation of therapy. In our group, the proportions were retained according to reported data, with patients with high viral load being those who achieved higher rates of SVR.

Each patient included in the study was tested for hepatic fibrosis grading. We wanted to determine if the degree of fibrosis influences the response to treatment. Patients with low grade liver fibrosis have been shown to have improved virologic response rates. There have been similar studies in which similar results have been shown \[[@B25]\], demonstrating the degree of fibrosis as an individual predictor of response to treatment. Interestingly, in our study, the degree of hepatic fibrosis did not correlate with any of the early virological, rapid or delayed responses. As we have demonstrated that a higher proportion of patients with grade F1 of hepatic fibrosis, those with EVR and those who achieve RVR are more likely to respond to antiviral therapy, extrapolating, links between RVR or EVR and the degree of fibrosis can be established. The results obtained cannot, however, support this theory. Further studies and wider groups of patients are needed to determine if the hypothesis formulated can be confirmed or not.

Conclusion
==========

Although there has been remarkable progress in the treatment of HCV infection until recently, and it is not incorrect to believe that also currently, dual therapy with PegIFN and RBV remain the standard-of-care for HCV in Romania. Unfortunately, treatment with PegIFN and RBV results in SVR rates of only 42-52% for viral genotype 1. In this paper, we have demonstrated that there are several factors that can be taken into consideration regarding the possibility to achieve sustained virological response. We have shown that the highest positive predictive value for obtaining SVR, was certified for patients who achieved RVR, EVR, were females, had low baseline viral load and had an F1 grade of hepatic fibrosis. These tools can further help in selecting suitable patients for dual antiviral therapy.
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